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(57) ABSTRACT 

The invention relates to a method in a wireless communi- 
cation system (1) which includes wireless terminals 
(MT1-MT4) and at least one access point (API, AP2) and 
access point controller (APC1, APC2). At least one antenna 
configuration is determined for an antenna (30) of the 
wireless terminal (MT1-MT4). In the method, the antenna 
(30) of the wireless terminal (MH-MT4) is used for receiv- 
ing a radio signal and the strength of the radio signal 
received by the antenna (30) of the wirefess terminal 
(MT1-MT4) is measured. A measurement message (HD1, 
Dl) is formed of one or more measurements, which is 
transmitted from the wireless terminal (MT1-MT4) to the 
access point (API, AP2). Further in the method, data (UAC) 
about the antenna configuration during the measurement is 
added into the measurement message (HD1, Dl). 
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METHOD FOR TRANSMITTING 
MEASUREMENT DATA IN A WIRELESS 

COMMUNICATION SYSTEM AND A 
WIRELESS COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method in a wireless 
communication system according to the preamble of the 
appended claim 1. The invention also relates to a wireless 
communication system according to the preamble of the 
appended claim 11. The invention also relates to a wireless 
terminal according to the preamble of the appended claim 21 
and to an access point according to the preamble of the 
appended claim 22. 

2. Brief Description of Related Developments 
Communication systems intended for an office 

environment, so-called local area networks (LAN), are pri- 
marily implemented as wired systems. Thus, the connection 
between the terminals and the server is implemented either 
electrically by means of a cable or optically by means of an 
optical fibre. An advantage of such a fixed system is, for 
example, the possibility to achieve relatively high data 
transmission rates. A disadvantage of such a fixed commu- 
nication system is that it is difficult to make changes, and the 
terminals must usually be placed relatively close to connec- 
tion points intended for them, which affects the movability 
of the terminal. The implementation of such a wired local 
area network in an already existing building is not always 
possible, or it is expensive to install the cables afterwards. 
On the other hand, particularly in older buildings, there 
possibly already exists a communication cabling which is 
not necessarily suitable for fast data transmission. 

There are various wireless communication systems under 
development for implementing local area networks. Several 
wireless communication systems are based on the use of 
radio signals in data transmission. One such communication 
system for a local area network under development, based 
on radio communication, is the so-called HIPERLAN (High 
PErformance Radio Local Area Network). Such a radio 
network is also called a broadband radio access network 
(BRAN). 

In version 2 of the HIPERLAN communication system 
under development, the aim is to achieve a data transmission 
rate of even more than 30 Mbit/s, the maximum connection 
distance being some tens of metres. Such a system is suitable 
for use in the same building e.g. as an internal local area 
network for one office. There is also a so-called HIPERAC- 
CESS communication system under development, in which 
the aim is to achieve the same data transmission rate as in 
said HIPERLAN/2 communication system, but the aim is to 
achieve a connection distance of several hundreds of metres, 
wherein the HIPERACCESS system is suitable for use as a 
regional local area network for example in schools and 
larger building complexes. 

In the data link layer DLC of the HIPERLAN/2 system 
used as an example, the MAC (Medium Access Control) 
frame structure is illustrated in a reduced manner in the 
appended FIG. lb. The data frame FR consists of control 
fields C, such as RACH (Random Access Channel), BCCH 
(Broadcast Control Channel), and FCCH (Frame Control 
Channel), as well as of a data field D which comprises a 
certain number of time slots TS1, TS2, . . . , Tsn, in which 
it is possible to transmit actual payload information. 

Each control field C as well as the packets to be trans- 
mitted in the time slots of the data field preferably contain 
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error check data which is calculated by the access point API 
transmitting the data frame and added into the control fields 
C of the data frame and the packets to be transmitted in the 
time slots TS1, TS2, . . . , TSn. This check data is preferably 

5 a checksum calculated on the basis of information contained 
in said field, such as CRC (Cyclic Redundancy Check). In 
the receiving wireless terminal MT1, it is possible to use the 
error check data to examine whether there were possible 
errors in the data transmission. The field C, D may also 

10 contain several items of such check data calculated from part 
of the information contained in the field. For example in the 
HIPERLAN/2 system, the FCCH control field consists of 
smaller information elements, check data being calculated 
for each of them. The number of these information elements 

15 can vary in each data frame. All data frames do not neces- 
sarily have an FCCH control field, wherein also the number 
of information elements is zero. 

Data transmission in the HIPERLAN/2 system is based on 
time division multiple access TDMA, wherein there can be 

20 several simultaneous connections on the same channel, but 
each connection is allocated a separate time slot in said 
frame, wherein data is transmitted. Because the quantity of 
data to be transmitted is normally not constant in all the 
simultaneous connections, but it varies with time, a so-called 

25 adapting TDMA method is used, wherein the number of time 
slots to be allocated for each data transmission connection 
may vary from zero to a maximum, depending on the 
loading situation each time as well as on the data transmis- 
sion capacity allocated for the connection. 

30 For time division multiple access to work, the terminals 
coupled to the same node must be synchronized with each 
other and with the transmission of the node. This can be 
achieved for example in such a way that the receiver of the 
wireless terminal receives signals on a channel. If a signal is 

35 not detected on the channel, the receiver changes over to 
receive on another channel, until all the channels have been 
examined or a channel is found on which a signal transmit- 
ted by an access point is detected. By receiving and demodu- 
lating this signal, it is possible to determine the moment of 

40 transmission of the control channel BCCH of the access 
point in question and to synchronize the terminal on the 
basis thereof. In some cases, the terminal can detect the 
signal of more than one access point, wherein the terminal 
advantageously selects the access point which has the stron- 

45 gest signal in the receiver, and performs the synchronization 
with this access point. 

When the terminal is synchronized with the access point, 
the terminal can initiate a connection set-up to couple to this 
access point. This can be conducted advantageously in such 

50 a way that the terminal transmits on the RACH control 
channel a connection set-up request to the access point. In 
practice, this means that the terminal transmits in the time 
slot allocated to the RACH control channel and at the same 
time the access point listens to the communication on the 

55 channel i.e. receives signals on the channel frequency it is 
using. When the access point detects that a terminal is 
transmitting a connection set-up request message, it per- 
forms the procedures necessary for the connection set-up, 
such as resource allocation for the connection, if it is 

60 possible. In the resource allocation, the quality of service 
requested for the connection is taken into account, which 
affects e.g. the number of time slots to be allocated for the 
connection. The access point informs the terminal whether 
the connection set-up is possible or not. If the connection 

65 set-up is successful, the access point transmits in the BCCH 
control field e.g. data on the transmission time slots, recep- 
tion time slots, connection identifier, etc. which are allocated 
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for the connection. The number of transmission and recep- 
tion time slots is not necessarily the same, because in several 
cases the quantity of information to be transmitted is not the 
same in both directions. For example when using an Internet 
browser, the quantity of information transmitted from the 
terminal is considerably smaller than the amount of infor- 
mation received in the terminal. Thus, with respect to the 
terminal, the required number of transmission time slots is 
smaller than that of reception time slots. Furthermore, the 
number of time slots allocated for the connection can 
advantageously vary in different frames according to the 
need to transmit data. The access point controller is provide d 
with a so-called scheduler, one function of which is th e 
a forementioned allocation of time slots for different con- 
nections. The scheduler is implemented advn nlricnmisly a«r- 
an application program in the a ccess point controller 

Since duplex data transmission is necessary in local area 
networks, duplex data transmission is also necessary on the 
radio channel. In a time division system this can be imple- 
mented either in such a way that some of the time slots of 
the frame are allocated for transmission from the wireless 
terminal to the access point (uplink) and some of them are 
allocated for the transmission from the access point to the 
wireless terminal (downlink), or in such a way that a 
separate frequency band is allocated for each data transmis- 
sion direction. The HIPERLAN/2 system suggests the use of 
the former of the aforementioned methods, wherein the 
access point and the wireless terminals coupled to it do not 
transmit simultaneously. 

In the HIPERLAN/2 systems, the access points can select 
the channel to be used in the connection irrespective of the 
other access points. Furthermore, the scheduler of the access 
point selects the moment of time to be used for the trans- 
mission irrespective of the other access points. In practice, 
this means that two or more access points can make an 
attempt to transmit simultaneously on the same channel, 
wherein the transmission is unsuccessful. In order to prevent 
this collision of transmissions, the transmitting access point 
or wireless terminal first listens to the signals of one or more 
frequencies. The access point selects a frequency with as 
little interference as possible, and if the interference level 
later rises at the selected frequency, the access point may e.g. 
change over to use another frequency. 

As already presented above in this description, the radio 
local area network can comprise several access points, and 
the width of their coverage area is affected by e.g. the 
transmission level, ambient conditions, possible obstacles 
on the path of the signal, the directional pattern of the 
antenna, etc. In practice, it is not possible to determine the 
limits of the coverage area of access points clearly, but the 
coverage areas of access points located close to each other 
overlap at least partly. Thus, a wireless terminal may, in 
some cases, be in the coverage area of two or more access 
points, but these access points do not necessarily detect the 
transmissions of each other. Of these access points, the 
wireless terminal selects one for use in a data transmission 
connection. On the other hand, the access point to be used 
in the connection may be changed when the wireless termi- 
nal is moving or when the quality of the connection varies, 
which is known as such. Because the access points can select 
the channel to be used in the connection irrespective of other 
access points and time the transmissions independently, the 
properties of the data transmission between the wireless 
terminal and the access point to be used in the connection 
each time may be affected by another or several other access 
points, in whose coverage area the wireless terminal is 
located. Such interference may also occur in situations, in 
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which the frequencies to be used are not the same, but two 
access points transmit e.g. on adjacent channels. 

Access points which interfere with communication may 
also be access points of another radio network or other radio 

5 stations, radar stations, etc. This is possible particularly 
when there are several such radio systems within the same 
geographical area, which use at least partly overlapping 
frequency ranges or frequency ranges close to each other. 
The properties of the data transmission are affected by not 

10 only interference by other radio devices but also changes in 
ambient conditions. These changes may be caused by e.g. 
multipath propagation of the signal, the moving of the 
wireless terminal within the operating range of the commu- 
nication network, from the area of one cell to the area of 

1S another cell, or outside the operating range of the commu- 
nication network, wherein the propagation conditions of the 
signal may vary. Also changes in air temperature and humid- 
ity may affect signal propagation and cause changes in the 
data transmission connection. 

20 Upon setting up a data transmission connection, the - 
wireless terminal listens, which access points transmit sig- 
nals that can be received. The wireless terminal preferably 
also measures the signal strengths and selects e.g. the access 
point whose signal is the strongest at the moment. After this, 

25 the wireless terminal and the access point conduct connec- 
tion set-up signalling, to transmit for example the param- 
eters to be used in the connection, such as the required data 
transmission rate, the connection type, the communication 
channel, the time slots, as well as the connection identifier. 

30 The wireless terminal typically also measures the strength 
of the signal of the access point to be used in the connection, 
as well as the strengths of the signals of possible other access 
points in the coverage area. If another access point is 
detected to have a sufficiently greater signal strength than the 

35 signal strength of the access point used at the moment, it is 
possible to hand the connection over to this second access 
point, which is known as such. 

The access point can also request the wireless terminal to 
measure signal strengths. These measuring results are trans- 

40 mitted to the access point, which may, on the basis of the 
measuring results, analyze the interference level, find out 
about the cause of the interference e.g. whether the mea- 
sured signal is a signal of a wireless terminal or access point 
belonging to the same radio local area network, a signal of 

45 an access point belonging to another radio local area 
network, or a signal caused by another system. As a result of 
the analysis of the measurements, the access point may e.g. 
perform a channel change, if it is expected that the quality 
of the connection is improved at the new channel frequency. 

50 The access point tries to identify the cause of the interfer- 
ence. If the access point detects that the interfering signal is 
a signal of a device belonging to a similar communication 
system but a different radio local area network (e.g. the local 
area network of another operator), the access point may try 

55 to reduce the effect of the interference e.g. by increasing the 
transmission level, by changing the channel coding, and/or 
by using modulation which is more resistant to interference. 
If the source of interference does not belong to the same 
system, the access point may try to reduce the interference 

60 preferably by changing the channel frequency. In 
HIPERLAN/2 systems and in other radio communication 
systems, in which the use. of channel frequencies has not 
been taken into account at the planning stage, the access 
point should select the channel frequencies so that the 

65 available channel frequencies were used as evenly as pos- 
sible and that the devices belonging to the same system 
would not disturb each other. 
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Recently, so-called intelligent antennas have been devel- received with the antenna (30) of the wireless terminal 

oped. They can be used e.g. as transmitting/receiving anten- (MT1-MT4), means (11) for forming a measurement mes- 

nas of access points. Also for wireless terminals, such sage (HD1, Dl) of one or more measurements, and means 

antenna solutions based on the intelligent antenna are under (COM) for transmitting said measurement message (HD1, 

development. A significant property of the intelligent 5 Dl) from the wireless terminal (MT1-MT4) to the access 

antenna is the adaptive tuning of the directional pattern of point (API, AP2), characterized in that the wireless com- 

the antenna. Thus, it is possible in the access point to munication system (1) also comprises means (11) for adding 

monitor moving terminals and try to direct the directional data (UAQ indicating at least one antenna configuration 

pattern of the antenna towards the terminal. In a correspond- used during the measurement into said measurement mes- 

ing manner, the wireless terminal may try to find out in 10 sage (HD1, Dl). 

which direction the access point is located and to direct the The wireless terminal according to another embodiment 
directional pattern of the antenna towards this direction. By 0 f the present invention comprises a wireless terminal 
means of this arrangement, the reception of the signal can be (MT1-MT4) comprising at least one antenna (30) for receiv- 
improved, wherein the range can be increased and/or the fog ra( ji 0 signals, at least one antenna configuration being 
transmission level at the access point/terminal can be as determined for the antenna (30), means (29) for measuring 
reduced. Furthermore, interference caused by radio signals t h e strength of a radio signal received with the antenna (30) 
with other radio devices and terminals/access points of the G f the wireless terminal (MT1-MT4), means (11) for form- 
same radio local area network may decrease. fog a measurement message (HD1, Dl) of one or several 
The use of the intelligent antenna may, however, cause measurements, and means (COM) for transmitting said 
errors in interpreting measurement results in prior art radio 20 measurement message (HD1, Dl), characterized in that the 
local area networks and other communication systems based wireless terminal (MT1-MT4) also comprises means (11) 
on radio communication, in which radio interference is for adding data (UAC) indicating at least one antenna 
measured. This is due to the fact that in systems of prior art, configuration used during a measurement into said measure- 
it is not possible to take into account the effect of the ment message (HD1, Dl). 

intelligent antenna in the analysis of the measurement 25 j Q ^oUtm aspect, the present invention is directed to an 

results, but the analysis is normally made presuming that the access i n one embodiment, the access point comprises 

antenna is ommidirectional. Thus, the a bove-mentioned means (COM) for receiving a measurement message (HD1, 

measurement results do not necessarily give a true reflection D i) formed in the wireless terminal (MT1-MT4), charac- 

on the interf erence situation, because in the case of an terized in that the access point (API, AP2) determines, from 

omnidirection al antenna, the aim is to m ake the directional 30 gaid measurement message, data (UAC) indicating at least 

pattern substantially identica l in all directions. As a result of oae antenna configuration used during a measurement 

the analysis, the access point may unnecessarily e.g. raise (HD1 Dl) 

the transmission level or change the channel frequency, if ^ mventioQ fa bascd on the idea ^ in connection ^ 

the antenna used in the measurements does -not comply with me mcasurcment resullS) it is to gi ve t he antenna 

the assumption. This in turn may result in an increase, 35 { faerein ^ effect of me ameana on the measurement 

instead of decrease, of the interference level. k deviations of the directional pattern from the 

SUMMARY OF THE INVENTION default value, can be taken into account in the analysis of the 

It is an aim of the present invention to provide a system, measuring results. In the HIPERLAN/2 system, the access 

in which more reliable analyses of measurement results are 40 P oint is the unit in which the anaI Y sis is made - 

obtained as compared with systems of prior art, wherein also The present invention gives significant advantages to 

the interference level can be reduced. One embodiment of a - methods and wireless communication systems of prior art. 

method, in a wireless communication system (1) which Using the method of the invention, the analysis of the 

comprises wireless terminals (MT1-MT4) and at least one measurement results can be made more reliable than is 

access point (API, AP2) and access point controller (APC1, 45 possible to achieve in systems of prior art. The invention can 

APC2), includes the following: at least nne antenna con- also be used to reduce the need for handover. In the 

£awa4k tn is determined for an a ntenna (30) of the wireless communication system according to the invention, it is still 

terminal (MT1-MT4), the ariieana (itJpSf the wireless possible to reduce the interference, because the access points 

terminal (MT1-MT4) is used for receiving a radio signal, do not increase their transmission level unnecessarily, 

the strength of the radio signal received by the antenna (30) 50 wherein the utilization rate of the communication system is 

of the wireless terminal (MT1-MT4) is measured, a mea- improved significantly, 
surement message (HD1, Dl) is formed of one or more 

measurements, and said measurement message (HD1, Dl) is BRIEF DESCRIPTION OF THE DRAWINGS 

transmitted from the wireless terminal (MT1-MT4) to the j n the following, the invention will be described in more 

access point (API, AP2), characterized in that in the method, 55 detail with reference to the appended drawings, in which 

data (UAC) about the antenna configuration during the fig. la shows a communication according to an advan- 

measurement is also added into said measurement message s embodiment of the iD , reduced block 

(HD1,D1). chart 

In one aspect, the present invention is directed to a , . . . .„__„. 

wireless communication system. In one embodiment, the 60 lb shows a data frame 1D the HIPERLAN/2 system, 

wireless communication system comprises a wireless com- FIG * 2 shows a wireless terminal according to an advan- 

munication system (1) which comprises wireless terminals tageous embodiment of the invention in a reduced block 

(MTL-MT4) comprising at least one antenna (3) for receiv- chart, 

ing radio signals, at least one antenna configuration being FIG. 3 shows an access point and an access point con- 

determined for the antenna (30), at least one access point 65 trailer according to an advantageous embodiment of the 

(API, AP2) and access point controller (APC1, APC2), invention in a reduced block chart, 

means (29) for measuring the strength of a radio signal FIGS. 4a-4d show examples of some data frames, and 
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FIG. 5 shows protocol stacks to be applied in a commu- the high-frequency part 8, from which a radio-frequency 

nication system according to an advantageous embodiment signal is transmitted to a communication channel CH (FIG. 

of the invention in a reduced view. 1)* In a corresponding manner, the decoder is used for 

rmr\ wjtj returning the encoded information, received from the com- 

DETAILED DESCRIPTION OF THE 5 m unication channel and demodulated in the demodulator, 

PREFERRED EMBODIMENT^) preferably into a data frame format. The reference oscillator 

In the following description of a communication system 1 12 is used for producing the necessary scheduling to syn- 

according to an advantageous embodiment of the invention, chronize the transmission and reception with the transmis- 

the HIPERLAN/2 system of FIG. la is used as an example, sion and reception of the access point. The reference oscil- 

but it is obvious that the invention is not restricted solely to 10 lator 12 can also be used for generating the timing signals of 

this system. The communication system 1 consists of wire- { he control means 11. It is obvious that the frequency formed 

less terminals MT1-MT4, one or more access points API, bv tne reference oscillator 12 cannot be used as such to set 

AP2, as well as access point controllers APC1, APC2. A lhe channel frequency and to generate the timing signals of 

radio connection is set up between the access point API, lne control means 11, wherein in practical applications, 

AP2 and the wireless terminal MT1-MT4, for transmitting 1S frequency conversion means (not shown) are used to convert 

e.g. signals necessary for setting up the connection and the frequency of tte reference oscillator 12 into frequencies 

information during the connection, such as data packets of needed in the radio part and into a frequency suitable for 

an Internet application. The access point controller APC1, controlling the operation of the control means 11. 

APC2 controls the operation of the access point API, AP2 - In a corresponding manner, the access point API (FIG. 3) 

and the connections set up via them to the wireless terminals 20 comprises first communication means 15, 23-26 for setting 

MT1-MT4. The access point controller APC1, APC2 has a up a data transmission connection to wireless terminals 

controller 19 in whose application software some functions MT1-MT4. The local area network 1 according to the 

of the access point are implemented, such as the access point invention can also be implemented as an in-house local area 

scheduler which performs various scheduling operations in network, from which there is no connection to external data 

a way known as such. In such a radio network, several 1 2 $ networks. In this case, it may suffice to have one access point 

access point controllers APC1, APC2 may communicate API, to which the wireless terminals MT1-MT4 of the local 

with each other as well as with other data networks, such as area network are connected. In the wireless local area 

the Internet network, the UMTS mobile communication network, a data transmission connection 16 is preferably 

network (Universal Mobile Terminal System), etc., wherein arranged from one or several access points API, AP2 to a 

the wireless terminal MT1-MT2 may communicate e.g. 30 data processor S which is generally called a server computer 

with a terminal TE1 coupled to the Internet network. or, more briefly, a server. Such a server comprises, in a way 

FIG. 2 shows, in a reduced block chart, a wireless known as such, firm data files, application software, etc., in 
terminal MT1 according to an advantageous embodiment of a centralized manner. The users can thus start up applica- 
the invention. The wireless terminal MT1 preferably com- tion s installed on the server S via the wireless terminal MT1. 
prises data processing functions PC as well as communica- 35 The server S or the access point API can also comprise 
tion means COM for setting up a data transmission connec- second communication means 17 for setting up a data 
tion to a wireless local area network. The wireless terminal transmission connection to another network, such as the 
may also be formed in such a way that a data processor, such Internet network or the UMTS mobile communication net- 
as a portable computer, is equipped with e.g. an expansion work. 

card which comprises said communication means COM. \*o The communication means of the access point API, AP2 

The data processing functions PC preferably comprise a comprise one or several oscillators 22 for forming the 

processor 2, such as a microprocessor, a microcontroller or ^ frequencies needed in the operation, a coder 23, a modulator 

the like, a keyboard 3, a display means 4, memory means 5, 24, a decoder 25, and a demodulator 26, as well as a 

and connection means 6. Furthermore, the data processing high-frequency part 15, which is known as such, 

functions PC may comprise audio means 7, such as a 45 Each access point API, AP2 and wireless terminal 

speaker 7a, a microphone 7b, and a codec 7c, wherein the MT1-MT4 is allocated an identifier, wherein the access 

user can use the wireless terminal MT1 also for the trans- point API, AP2 is aware of which wireless terminals 

mission of e.g. speech. Information intended to be transmit- MT1-MT4 are connected to the access point API, AP2 at 

ted from the wireless terminal MT1 to the local area network the time. In a corresponding manner, on the basis of the 

is preferably transferred via the connection means 6 to the 50 identifiers, the wireless terminals MT1-MT4 differentiate 

communication means COM. In a corresponding manner, the frames transmitted by different access points API, AP2 

information received from the local area network 1 in the from each other. These identifiers can also be used in such 

wireless terminal MT is transferred into the data processing a situation, in which the connection of the wireless terminal 

functions PC via said connection means 6. MT1-MT4 is handed over from one access point API to 

The communication means COM comprise e.g. an 55 another access point AP2, for example as a result of attenu- 

antenna 30, an antenna control means 27, a high-frequency ated quality of the connection. 

part 8, a coder 9, a decoder 10, a modulator 20, a demodu- For the communication, the wireless terminal MT1 must 

lator 21, a control means U, and a reference oscillator 12. be coupled in a data transmission connection to the local 

In this preferred embodiment, the antenna control means 27 area network 1. This can be done preferably by starting in 

is connected with a control bus 28, by means of which the 60 the wireless terminal MT1 a network controller or a corre- 

control means 11 can change the properties of the antenna, sponding application program which is equipped with pro- 

if necessary. Furthermore, the communication means COM gram provided with the program codes for coupling to the 

comprise a memory 13 e.g. for forming transmission and local area network 1 as well as for transferring data between 

reception buffers necessary for the communication. The the wireless terminal MT1 and the local area network 1. In 

coder 9 is used for encoding the information contained in 65 connection with starting up the network controller, the 

data frames, wherein the encoded information is modulated necessary measures are taken e.g. to set the operation 

in the modulator 20. The modulated signal is transferred to parameters of the communication means COM of the wire- 
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less terminal. Thus, the receiver of the communication 
means COM starts to receive signals at a channel frequency 
of the local area network. It no signal is detected within a 
certain time, the channel to be listened to is changed. At the 
stage when a signal is detected on any channel frequency 
listened to, the signal received by the receiver of the 
communication means COM is demodulated and transferred 
to be decoded, wherein the information transmitted in the 
radio signal can be found out, which is known as such. From 
this decoded signal, which is preferably stored in the receiv- 
ing buffer in the memory 13 of the communication means, 
the identifier of the BCCH control field of the data frame is 
searched. This BCCH control field identifier is at a certain 
location of the data frame, wherein after the identifier is 
found, the location of the BCCH control field is known at the 
receiving buffer. The BCCH control field contains e.g. the 
identifier (AP ID) of the access point that transmitted the 
data frame, the local area network identifier (NET ID), the 
number of the data frame, as well as information about the 
length of the FCCH control field, the modulation method 
and the encoding. 

The wireless terminal MT1 is synchronized with the 
transmission of this access point API. The wireless terminal 
MT1 requests for connection set-up by transmitting an 
RACH message to the access point API at a moment of time 
allocated for this. For example in the frame structure of FIG. 
lb, the RACH message can be transmitted after the trans- 
mission and reception time slots, before the next BCCH 
control field. In the message, the wireless terminal MT1 
transmits data on e.g. the quality of service level requested 
for the connection, and about the connection type, such a 
multimedia connection, a data connection, a speech connec- 
tion. The connection type and the quality of service level 
affect e.g. the number of time slots TSl-TSn to be allocated 
for the connection. 

The access point controller APC1 ex amines the message 
and finds out, e.g. from a resource allocation table or the 
like, how much resources are available at the access point 
API at the time. If there are sufficient resources to set up a 
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a protocol, such as the IP (Internet Protocol). FIG. 5 illus- 
trates this data transmission by means of protocol stacks. Of 
the protocol stacks, the application layer AL, the conver- 
gence layer and network layer CL+NL, the data link layer 
DL, and the physical layer PHY are presented. On the radio 
channel, i.e. between the access point API and the wireless 
terminal MT1, the data link layer of the protocol stack 
comprises in this preferred embodiment the MAC layer 
(Media Access Control) as the lowermost layer which takes 
care of using the radio channel in communication between 
the wireless terminal MT1 and the access point API, such as 
channel allocation in the transmission and reception of 
packets. This description primarily deals with data frames 
FR of the MAC layer. 

A scheduler 18 formed in the access point controller 
APC1, APC2 takes care of e.g. timing of the data frames FR 
of the access point API, AP2 and allocating transmission 
and reception time slots for packets of active connections, 
waiting to be transmitted. The scheduler switches the 
receiver of the access point to receive a radio signal for the 
time allocated for the RACH field of the frame. Thus, 
wireless terminals MTT-MT4 can, in addition to transmit- 
ting the above-presented connection set-up request, also 
transmit various measurement data to the access point. 

To secure efficient use of the frequency range, radio 
resource control (RRQ systems have been developed for 
radio local area networks. In the HIPERLAN/2 system, the 
radio resource control system involves a dynamic frequency 
selection (DFS) process. In a situation in which there is no 
wireless terminal MT1 registered in the radio local area 
network, the access point API selects the frequency on the 
basis of its own measurements. On the basis of these 
measurements, the access point API can detect if there are 
other radio transmissions and/or interference at the same 
frequency range, and select the channel frequency. During 
normal operation of the local area network, the interference 
situation may be changed, and the access point API may 
need to change the channel frequency. However, each wire- 
less terminal MT1-MT4 has a different interference 



connection corresponding to the requested quality of 40 situation, wherein it may occur that all the wireless terminals 



service, the access point controller APC1 allocates the- 
resources necessary for the connection. For the connection, 
transmission and co nnection sequences (buffers) are set up 
in the memory means 14 of the access point controller 
APC1, to be used for temporary storage of received packets 
and for temporary storage of packets waiting to be trans- 
mitted. Furthermore, each connection is allocated a connec- 
tion identifier; whereby the transmission of the information 
to the correct target is securecfJUso a priority level can be 
selected for the connection, wherein resources available 
each time, such as transmission and reception time slots, are 
allocated in the order of priority. Depending on e.g. the need 
for resources, it is possible to allocate different numbers of 
time slots TSl-TSn in the data field of the data frame FR for 
different connections. Also, the number of time slots allo- 
cated for transmission and for reception can vary even in the 
same connection, as already mentioned above in this 
description. Further, the number of time slots TSl-TSn can 
vary according to the frame, wherein the number of time 
slots TSl-TSn allocated for the connection in each data 
frame FR may vary from zero to a maximum. The location 
of the transmission and reception time slots contained in the 
data frame is preferably transmitted in the FCCH control 
field. 

After a connection has been set up to the local area 
network 1, it is possible to start data transmission between 
the server S and the wireless terminal MT1 preferably with 
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cannot communicate sufficiently well with any access point. 
Thus, the selection of the channel frequency is preferably 
based on measurements conducted by both the access point 
and the wireless terminal MT1-MT4. The wireless terminal 
can conduct measurements by its own initiative and/or 
started by the access point. 

There are three different measuring methods in the 
HIPERLAN/2 system: short, percentiles, and complete. In 
short measurement (type=67), the measuring is performed in 
such a way that the wireless terminal receives radio signals 
to detect a possible MAC frame and to be synchronized with 
the preamble of the BCCH field of the MAC frame. This 
reception, before the synchronization has been successful, 
can take considerably longer than the time taken in the 
reception of the MAC frame. After the wireless terminal has 
been synchronized, it receives the header C (BCCH field and 
FCCH field) of the received MAC frame and simultaneously 
measures the signal strength. Furthermore, the wireless 
terminal decodes the information containedin the header C. 
In percentiles measurement (type=66), the * measuring is 
performed in such a way that at intervals, the~~wireless 
terminal measures the signal strength of the signals received 
by it and stores the value for each measurement. This 
measurements are compiled into a report which describes 
the percentual share of different signal strengths. In com- 
plete measurement (type-65), the measurements according 
to both the above-presented measurement types are per- 
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formed. Said measurements can also be directed at desired the wireless terminal MTl tunes the local oscillator 12 in 

frequencies. The access point can ask the wireless terminal such a way that the desired channel frequency is received at 

to measure the channel frequency to be used in the connec- the receiver 8. 

tion in question, or another channel frequency available in The measurement length data ML determines the number 

the system. 5 0 f frames, during which the measurement is performed. In 

The following is a description of the operation of the connection with the short measurement, however, data 

method according to an advantageous embodiment of the , related to the signal strength of a maximum of one frame is 

invention in a communication system 1 of FIG, la, using a reported, even though the measurement time were several 

wireless terminal MTl as an example and referring to the frames. 

charts of the figures as well as to the data frames shown in i° The maximum age data AGE of the measurement indi- 

FIGS. 4a and 46. cates to the wireless terminal, how old data the measurement 

For performing the measurements, the access point API data is allowed to be. Thus, if the wireless terminal MTl has 

transmits a measurement request message to the wireless already made a measurement whose age is not older than this 

terminal MTl in a data frame FR of the MAC layer. An time indicated in the maximum age data, the wireless 

advantageous example of this frame FR is shown in the 15 terminal MTl can transmit the data of this measurement to 

appended FIG. 4a. At the beginning of the frame, there is a the access point API. Thus, no new measurement is needed 

header HD1 which contains e.g. data on the frame type FR in this connection. 

as well as a sequence number SN. The header HD1 is \ n tne percentile and complete measurement, the access 

followed by a data field Dl which preferably contains data point API indicates to the wireless terminal API, which 

about the message type PT, data about the frequency FRQ to 2 statistical data must be calculated and reported to the access 

be measured, the time ST of starting of the measurement, the point API. 

measurement length ML, the maximum age AGE of the Af ter reC eiving and processing the measurement request 
measurement, as well as data for statistics IX1-IX5 In the message( the wireiess terminal MT1 starts me measurement 
system according to the present invention, the data field of wheQ ^ stafti COIldition defined m me message is met . At 
the data frame FR also contains data about the type of the ^ beginning of me measurement, it is examined, what type 
antenna configuration whereby the measurement should be of an anlenna configuration shou ld be used for the measure- 
taken. This data is indicated with the reference AC in the meQt If me control means u deduces ^ me measuremem 
appended figures. It is obvious that the frame structures used can ^ ^ rformed ^ the reque sted configuration, the 
m the specification are only some advantageous examples anteana configuration is set as desired. If for any reason, e.g. 
but the invention can also be applied in connection with the anteQna ig m an mt eiii g ent antenna, the requested 
other types of frames. antenna configuration cannot be used for the measurement, 
The access point API selects the type of the antenna me antenna configuration is not changed. *If the wireless 
configuration, whereby the measurement should be per- . terminal MTl has used a directional antenna configuration 
formed. In this preferred example, there are two configura- 35 and me measurement request iqes&agft has p nntainftH an 
tions available: an omnidirectional configuration and a con- omnidirectional antenna* 1 as the antenna configuration »AC, 
figuration used in reception. In the measurement request the control means 11 (FIG. 2) sets, in the bus 28 for 
message, the access point API sets the antenna configuration controlling the antenna control means 27, a control signal for 
data AC, e.g. the binary value 0, if the wireless terminal changing the directional pattern of the antenna to be sub- 
MT1 should set the directional pattern of the antenna to be ^ stantially omnidirectional. In other cases, the directional 
omnidirectional, and the binary value 1, if the wireless pattern of the antenna does not need to be changed for the 
terminal MTl should use the directional pattern of the measurement. After this, the measuring means 29 of the 
antenna valid at the time. wireless terminal MTl starts the signal strength measure- 
In the measurement request message, the access point ment. If the wireless terminal MTl receives a signal of a 
API sets the type data PT to the value corresponding to the 45 device complying with the HIPERLAN/2 system, the wire- 
desired measurement type («67, 66 or 65). Furthermore, the less terminal MTl tries to synchronize itself with the pre- 
access point selects the frequency to be measured and amble of the BCCH field of the MAC frame of this signal, 
supplements the message with data FRQ on the selected After the synchronization, the signal strength is measured 
frequency. The frequency can be advantageously given as a preferably as an average value for the time of the preamble, 
channel number or another corresponding index. Thus, the 50 and is stored in the memory means 13. Also, information of 
channel number, e.g. 0-127, indicates the absolute fre- the header C is decoded and stored. In case of short 
quency. On the other hand, the frequency can also be given measurement, the next step is to generate a reply message, 
in relation to the frequency used by the access point and However, in the case of percentile or complete 
wireless terminal in question at the time. In this alternative, measurement, the next step is preferably to set a time control 
the frequency data FRQ is set as 0, if the access point API ss in the control means 11, whereby the measurements are 
wants the wireless terminal MTl to measure the frequency repeated for a predetermined time, e.g. at intervals of 8 /zs. 
to be used in this connection. If the access point API has Each measurement result is stored. The above-presented 
selected the frequency to be selected to be the next upper steps are repeated, until the determined measurement time 
channel frequency, the frequency data is thus set as 1. In a has expired. After that, statistical calculations are performed, 
corresponding manner,«if the access point API has selected 60 e.g. the calculation of the average or the percentual calcu- 
the frequency to be selected to be the next lower channel lation of the measurements, and the next step is to generate 
frequency, the frequency data is thus set as -1. the reply message. On the other hand, the average calcula- 
The time ST of starting the measurement controls the tion can be performed after each measuring time, wherein 
wireless terminal MTl to start the measurement at the single measurement results do not need to be stored as such, 
desired moment. After receiving the measurement request 65 If, at the measuring stage, the wireless terminal Mil does 
message, the wireless terminal starts the measurement at |he not detect a MAC frame during the measurement time, the 
moment given in the measurement request message: Thlis, signal does not need to be decoded either. Thus there is 



03/12/2004, EAST Version: 1.4.1 



US 6,6' 

13 

probably another interference source in question. The 
strength of this signal is, however, indicated in the measure- 
ment report. 

A memory space (message buffer, not shown) is prefer- 
ably reserved for messages in the memory means 13. The 
appended FIG, 4b shows an advantageous structure of a 
reply message. This is a message structure intended for the 
transmission of data from the complete measurement. For 
the short measurement and for the percentile measurement, 
it is possible to use the same structure, but some of the fields 
are thus left incomplete. To generate a reply message, the 
control means 11 of the wireless terminal sets in this 
message buffer the header data of the MAC frame, such as 
the frame type and sequence number. In the space reserved 
for the data field of the MAC frame, the control means 11 
composes the data of the reply message. This data contains 
e.g. the message type, the signal strength measured from the 
preamble of the BCCH field belonging to the respective 
connection, as well as other measurement results, whose 
content is affected by the type of measurement in question. 

In the reply message, a data field is reserved for the 
configuration data, which in the appended FIG. 4b is indi- 
cated with the reference UAC. In other respects, the same 
references are used for the corresponding fields of the 
request message and the reply message in connection with 
FIG. 4b as in FIG. 4a. In this preferred embodiment, the size 
of the configuration data field UAC is 1 bit. Thus, the bit 
value is set e.g. to the binary digit 0, if the omnidirectional 
antenna configuration was used in the measurement, or the 
binary digit 1, if the omnidirectional antenna configuration 
was not used in the measurement. The other data of the reply 
message, such as the statistical data SX1-SX5 are set 
according to prior art. Further, on the basis of the content of 
the reply message, a checksum CRC is calculated, on the 
basis of this the receiver of the message can find out if the 
message was received correctly. 

After the data for the reply message have been generated, 
it is possible to start the measures for transmitting the reply 
message. Thus, the control means 11 uses the data transmit- 
ted in the control field C to find out when a transmission time 
slot is allocated for the wireless terminal MT1 in question. 
During said transmission time slot, the control means 11 
transfers the reply message from the message buffer to the 
communication means COM, where modulation and encod- 
ing are performed in a way known as such. At this stage, the 
control means 11 changes the directional pattern of the 
antenna, if necessary. 

To change the directional pattern of the antenna, for 
example the phasing of the filters is changed in the antenna 
control means 27 in such a way that the desired directional 
pattern is achieved. 

The access point API receives the transmitted reply 
message and stores the data in a receiving buffer (not 
shown). The controller 19 of the access point controller 
analyzes the measurement data of the reply message, such as" 
the percentual signal strengths. The analysis takes into 
account the antenna configuration with which the measure- 
ments were taken. If an omnidirectional antenna was used in 
the measurement, the measurement results reflect an inter- 
ference situation in the vicinity of the wireless terminal MT1 
better than if a directional antenna were used. This may be 
due e.g. to the fact that a source of interference is located in 
such a direction which is offset from the main beam of the 
directional antenna. If the source of interference or the 
wireless terminal MT1 move, a situation may occur in which 
the source of interference is in the direction of the main 
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beam of the antenna, wherein the interference effect may be 
significantly greater. Such a situation could be anticipated by 
taking the interference measurement with an omnidirec- 
tional antenna. 

5 The access point API can scan the interference situation 
by requesting the wireless terminals belonging to the system 
to take the above-presented measurements at the channel 
frequency used in the connection and e.g. the adjacent 
channel frequencies. On the basis of these measurements, 

30 the access point API can change the channel frequency, if 
necessary. The selection of the channel frequency is thus 
affected by e.g. the interference level at the different channel 
frequencies. 

In the interference measurements, the access point API 

15 takes into account that during the time when a wireless 
terminal MT1-MT4 is taking measurements, no data frames 
are transmitted to it. If the purpose of the measurements is 
to find out a general interference level caused by other 
systems or sources of interference, the access point API 

20 controls the timing of the measurement preferably so that no 
data transmission takes place between the access point API 
and the wireless terminals MT1-MT4 under the control of 
the access point in question. 

25 The wireless terminal MT1 which conducted measure- 
ments also decoded, e.g. in the case of short measurement, 
from the header C of the measured frame the information 
transmitted in the control field C. From this information, the 
wireless terminal MH preferably transmitted to the access 

3Q point API information, on the basis of which the access 
point API is capable of deducing whether the measured 
signal is a radio signal of a device belonging to the same 
system, a radio signal of another system, or a spurious signal 
caused by another device. On the basis of this, the access 

35 point can draw conclusions on whether it is possible 
improve the quality of the connection, if possible, e.g. by 
changing the channel frequency, raising its own transmis- 
sion level, or using an encoding and/or modulation which is 
more resistant to interference. 

40 In a method according to another advantageous embodi- 
ment of the invention, the antenna configuration can also be 
changed during the measurement. Thus, the first configura- 
tion is preferably used for the measurement of the signal 
strength of its own signal strength, and the second antenna 

45 configuration is used for the measurement of the strengths of 
other signals. In this way, the antenna 30 of the wireless 
terminal MT1 can be set as a directional antenna for mea- 
suring the strength of the signal received from the access 
point API, to which the wireless terminal MT1 is coupled at 

50 the time (so-called serving access point). In a corresponding 
manner, for measuring the general interference level, the 
antenna 30 of the wireless terminal can be set as an omni- 
directional antenna. Thus, e.g. the measurement request 
message according to the appended FIG. 4c gives the 

55 configuration with which the strength of the own access 
point API is measured and, accordingly, the antenna con- 
figuration to be used in other measurements. To transmit this 
data, at least two bits are needed. 

In this second advantageous embodiment, the wireless 

60 terminal MH gives, e.g. in the measurement message 
according to the appended FIG. 4d, the antenna configura- 
tion used in the measurement of the strength of the signal of 
the own access point API and the antenna configuration 
used in the measurement of the strengths of other signals. 

65 By using a directional antenna 30, it is also possible to try 
to direct the antenna in a desired direction, e.g. towards the 
source of interference. Thus, the signal strength of the source 
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of interference in question can be measured more accurately said measurement message (HD1, Dl) is transmitted from 

than with an omnidirectional antenna, because the effect of the wireless terminal (MT1-MT4) to the access point 

other sources of interference in the measurement results can (API, AP2), 

be reduced. This direction can be made e.g. by measuring the characterized in that in the method, data (U AC) about the 

signal strength and changing the directional pattern by 5 antenna configuration during the measurement is also 

setting the signal causing this in the bus 28. Thus, the added into said measurement message (HD1, Dl). 

antenna control means 27 changes the directional pattern of 2. The method according to claim 1, characterized in that 

the antenna. By measuring the signal strength, it can be for performing the measurement, a measurement request 

found out if the signal strength was changed. On the basis of message is transmitted from the access point (API, AP2) to 

this measurement, the control means 11 can deduce whether J(J the wireless terminal (MT1-MT4). 

the main beam of the antenna moves towards or away from 3. The method according to claim 1, characterized in that 

the source of interference. By repeating the above-presented the antenna configuration comprises data about the radiation 

steps until the maximum signal strength is achieved, the pattern of the antenna. 

correct direction can be found out at a sufficient accuracy. 4. The method according to claim 1, characterized in that 

In the wireless terminal MT1, the operations of the in the method, at least two antenna configurations are 

method according to the invention can be preferably imple- 15 determined for changing the properties of the antenna (30) 

mented in the application software of the control means 11 of the wireless terminal, one of the determined antenna 

of the communication means, but also e.g. the processor 2 configurations is selected at the access point (API, AP2), 

can be used. At the access point API, the examination of the and data (AC) about the selected antenna configuration is 

acknowledgement message and possible measures for transmitted in said measurement request message to the 

changing the connection can be preferably implemented in 20 wireless terminal (MT1-MT4). 

the access point controller APC1. 5. The method according to claim 4, characterized in that 

The invention can also be applied in systems other than lhe first antenna configuration comprises a substantially 

the HIPERLAN/2 used in this example. For example in the omnidirectional radiation pattern, and that the second 

mobile communication system according to the GSM sys- * ni ° nn * ^figuration comprises a directional radiation 

tern (not shown), a base transceiver station corresponds to * * attern ' wherein the antenna is changed, for the time of the 

4 « v ■ . — J . r , measurement, into a substantially either omnidirectional or 

the access point API, AP2, and a base station controHer directional antenna . 

corresponds to the access point controller APC1, APC2, 6 ^ method accQrdin tQ claim ^ characterized m that 

being in radio communication with wireless communication ^ the method> the direction of the transmitter of the radio 

devices via base transceiver stations. The control messages - signal in relalion t0 the wMfiS5 (erminal (M n_MT4) is 

to be used in connection with the measurement operations 30 determined, that for the time of the measurement, the 

must thus be supplemented with a data field for selecting the antenna (30) is set to be directional, and that the antenna is 

antenna configuration, and the reply messages must be- directed towards the determined sender of the radio signal, 

supplemented with a data field for reporting the antenna 7. The method according to claim 1, characterized in that 

configuration used in the real measurement to the base the measurement is taken in at least two steps, wherein for 

station controller. The antenna configurations can be advan- 35 each measurement step, an antenna configuration is selected 

tageously reported in an SACCH message. These measure- for use in the measurement step. 

ment data are used e.g. in a handover situation to select a 8. The method according to claim 7, characterized in that 

new base station. ha one measurement step, the directional antenna is set as the 

In a corresponding manner, in the WCDMA system (not antenna configuration and the strength of the radio signal of 

shown), a base transceiver station (Node-B) corresponds to 40 the access P oint ^f 2 ) is measured, and that in another 

the access point API, AP2, and a radio network controller measurement step, to find out the interference level, the 

corresponds to the access point controller APC1, APC2. ommduecUonal antenna is set as the antenna configuration 

. . . , . , . , and the strength or the radio signal is measured. 

Abo other than time division multiple access systems are 0 ^ method according t0 claim 7f characteri2ed m that 

™V° f exam P le / code d ' vis,0n ■""'J 1 ? 1 , 6 acC6SS 45 in one measurement step, the directional antenna is set as the 

SyStem ° f 4 fr T enC ? dl T°u D mU }% le aCC6SS Vienna configuration and the strength of the radio signal of 

(FDMA) system, or a combination of these different sys- lhe accesspoint (APl,AP2) is measured, and that in another 

terns. Thus, ,n the code division multiple access system, the measuremen , step> to flnd out the st th of a s ious 

feature corresponding to tune slots (transmission slot) ,s a sj me directional antenna is as |he antenna 

code sequence and in the frequency division multiple access 5Q the direction of the sender of ^ ious 

system, it is a frequency span. radio signal in relation to the wireless station (MT1-MT4) 

It is obvious that the present invention a not limited solely ^ determ i ne d, the antenna (30) is directed at the determined 

to the embodiments presented above, but it can be modified xndcl of the spurious signal> and the strength of the radio 

within the scope of the appended claims. signal is measured. 

What is claimed is: 10. The method according to claim 1, wherein signal 

1. A method in a wireless communication system (1) st th data transmitted in the measurement message are 

which comprises wireless terminals (MT1-MT4) and at used t0 determine the interference level of the wireless 

least one access point (API, AP2) and access point control- t erm inal, characterized in that in the determination of the 

ler (APC1, APC2), in which method: interference level, the antenna properties used in the mea- 

at least one antenna configuration is determined for an 60 surem ent are taken into account in addition to the signal 

antenna (30) of the wireless terminal (MT1-MT4), strength data, 
the antenna (30) of the wireless terminal (MT1-MT4) is 11. A wireless communication system (1) which corn- 
used for receiving a radio signal, prises 
the strength of the radio signal received by the antenna wireless terminals (MT1-MT4) comprising at least one 
(30) of the wireless terminal (MT1-MT4) is measured, 6 5 antenna (3) for receiving radio signals, at least one 
a measurement message (HD1, Dl) is formed of one or antenna configuration being determined for the antenna 
more measurements, and 1 (30), 
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at least one access point (API, AP2) and access point 
controller (APC1, APC2), 

means (29) for measuring the strength of a radio signal 
received with the antenna (30) of the wireless terminal 
(MT1-MT4), 5 

means (11) for forming a measurement message (HD1, 
Dl) of one or more measurements, and 

means (COM) for transmitting said measurement mes- 
sage (HD1, Dl) from the wireless terminal 3Q 
(MT1-MT4) to the access point (API, AP2), 

characterized in that the wireless communication system 
(1) also comprises means (11) for adding data (UAC) 
indicating at least one antenna configuration used dur- 
ing the measurement into said measurement message i$ 
(HD1, Dl). 

12. The wireless communication system (1) according to 
claim 11, characterized in that it also comprises means (15) 
for transmitting a measurement request message to the 
wireless terminal (MT1-MT4) for performing a measure- 2 o 
ment. 

13. The wireless communication system (1) according to 
claim 11, characterized in that the antenna configuration 
comprises data about the radiation pattern of the antenna. 

14. The wireless communication system (1) according to 2 s 
claim 11, characterized in that at least two antenna configu- 
rations are determined to change the properties of the 
antenna (30) of the wireless terminal, wherein the wireless 
communication system (1) also comprises means (API, 
AP2, APC1, APC2) for selecting an antenna configuration, 30 
and means (15) for transmitting data (AC) about the selected 
antenna configuration in said measurement request message 

to the wireless terminal (MT1-MT4). 

15. The wireless communication system (1) according to 
claim 14, characterized in that the first antenna configuration 35 
comprises a substantially omnidirectional radiation pattern, 
and that the second antenna configuration comprises a 
directional radiation pattern, wherein the antenna (30) is 
arranged to be changed, for the time of the measurement, to 

be either a substantially omnidirectional antenna or a sub- 40 
stantially directional antenna. 

16. The wireless communication system (1) according to 
claim 11, characterized in that it comprises means (U, 
27,28) for determining the direction of tie transmitter of a 
radio signal in relation to the wireless terminal (MT1-MT4), 45 
that for the time of the measurement, the antenna (30) is set 

to be directional, and that the antenna is directed towards the 
determined sender of the radio signal. 
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17. The wireless communication system (1) according to 
claim 11, characterized in that the measurement is arranged 
to be performed in at least two steps, wherein the wireless 
communication system (1) comprises means for selecting 
for each measurement step an antenna configuration to be 
used in the measurement step. 

18. The wireless communication system according to 
claim 11, which comprises means (APC1, APC2) for deter- 
mining the interference level of the wireless terminal 
(MT1-MT4) on the basis of the signal strength data trans- 
mitted in the measurement message, characterized in that in 
addition to the signal strength data, the properties of the 
antenna (30) used in the measurement are arranged to be 
taken into account in the determination of the interference 
level. 

19. The wireless communication system (1) according to 
claim 11, characterized in that it is a communication system 
complying with the HIPERLAN/2 standard. 

20. The wireless communication system (1) according to 
claim 11, characterized in that it is a communication system 
complying with the GSM standard. 

21. A wireless terminal (MT1-MT4) comprising: 

at least one antenna (30) for receiving radio signals, at 

least one antenna configuration being determined for 

the antenna (30), 
means (29) for measuring the strength of a radio signal 

received with the antenna (30) of the wireless terminal 

(MT1-MT4), 

means (11) for forming a measurement message (HD1, 
Dl) of one or several measurements, and 

means (COM) for transmitting said measurement mes- 
sage (HD1, Dl), 

characterized in that the wireless terminal (MT1-MT4) 
also comprises means (11) for adding data (UAC) 
indicating at least one antenna configuration used dur- 
ing a measurement into said measurement message 
(HD1, Dl). 

22. An access point (API, AP2) comprising means 
(COM) for receiving a measurement message (HD1, Dl) 
formed in the wireless terminal (MT1-MT4), characterized 
in that the access point (API, AP2) also comprises means 
(11) for determining the data (UAC) indicating at least one 
antenna configuration used during a measurement from said 
measurement message (HD1, Dl). 

* * * * * 
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